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 ABSTRACT  
 The concept of self-consumption of photovoltaic (PV) electricity from grid-
connected residential and industrial systems is becoming widely popular among PV 
system owners and in the scientific community. Defining self-consumption, it is the 
share of the total PV production that is directly consumed by the PV system owner. 
With decreased subsidies for PV electricity in several countries, increased self-
consumption could contribute in raising the economic viability of PV systems and 
lower the stress on the electricity distribution grid.  
 The present thesis consists of the study that is required to be carried out, in a 
summarized form, for the installation and operation of a PV self-consumption system. 
The owner of the system is an industrial building that is located near the city of 
Limassol in Cyprus and it is therefore subjected to the respective legislation scheme. 
The realization of this study was combined with a 3-month internship in the company 
Limcen ltd, which was the company that undertook performing the study for the 
owner of the industrial building. 
 The main challenge of the thesis was to select a PV system under the optimal 
technological and economical parameters by performing simulations, according to 
previous data acquired from the customer (industrial building owner), relevant to the 
electricity load distribution of the building during a year. This study shows that even 
when a PV self-consumption system owner cannot benefit from excessive electricity 
produced from his system, this type of investment can be significantly profitable. 
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1. Introduction 
 
1.1 Problem statement 
 The possibility of producing PV electricity for industrial and commercial 
buildings and for on-site consumption is not considered a cutting-edge development. 
However, the various legislation schemes which differ from country to country and 
which are explained thoroughly at a later chapter, give birth to several challenges. For 
the realistic case that this study is addressing, the legislation of Cyprus as it is 
established at the moment, does not allow for any type of compensation from the 
excessive electricity that may be produced by a grid-connected PV system, which of 
course has to be injected to the grid. Therefore, a potential oversizing of the PV system 
may cause severe amounts of energy to not provide any kind of profit to the PV owner 
and thus resulting in a non-optimized investment. 
 
1.2 Objectives 
 
 The purpose of this thesis is to carry out the most critical parts of the study 
that is required for the interconnection of a PV self-consumption system designed in 
the Electricity Authority of Cyprus, designed for an industrial building. In other words, 
to find the optimally sized PV system, according to the customer’s energy needs that 
will achieve the highest possible profitability while strictly following all the relevant 
legislation that the customer is subjected to. 
 
1.3 Scope 
 
 This study is related to a pragmatic case of the customer of an energy company 
in Cyprus. The customer is a food processing factory willing to adopt sustainable 
solutions for a higher energy independence. The main concept is, after performing 
simulations and comparisons between different investing scenarios, to propose the 
best possible option to the customer. Other mandatory parts of a PV self-consumption 
studies are also included, such as an environmental impact study, economical 
comparison of the different options, spatial planning and a wiring diagram. 
 
1.4 Design requirements 
 
 The simulations related with the selection of the optimally sized PV system. 
Also, analyzing the plans of the factory for the spatial planning part and designing the 
wiring diagram of the final option. 
 
1.5 Structure of the Report 
 
 This thesis is consisted of five chapters. The first chapter includes the problem 
statement, the objectives, the scope and the design requirements.  
 The second chapter includes an introduction to the concept of PV self-
consumption, an analysis of the most relevant national legislation schemes about PV 
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self-consumption and a description of the licensing and document submitting 
procedure in Cyprus. 
 The third chapter is about selecting the optimal PV system for this specific case. 
After analyzing the electricity load distribution of the customer and after performing 
spatial planning, simulations and economical comparisons of the simulations the best 
option is selected. A wiring diagram of the best scenario is also contained in this 
chapter. 
 The fourth chapter is about the environmental impact study that is mandatory 
for a study of this type. Estimating the impact from the construction and operation of 
the proposed system for various aspects, such as: the geographical and topographical 
impact, solid and liquid waste formation, hydrology of the surrounding area, 
atmospheric quality, dust formation, noise and vibration, natural environment, urban 
planning and social impact. 
 The fifth chapter includes the conclusions of this study. After this chapter, the 
thesis ends with the acknowledgements an 
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2. PV Self-consumption 
2.1 Introduction 
 For the last ten years, the market of photovoltaics has been rapidly increasing 
at an exponential rate. During this decade, PV developed from a negligible market of 
minor scale systems to a solid electricity source. Various incentive programs, such as 
feed-in-tariffs and net-metering are being adopted worldwide in order to promote the 
implementation of PV. Initially, PV growth was mainly supported by Japan and 
innovative European countries. Therefore, the overall cost of solar PV has been 
descending due to technology advancements, economies of scale and significantly 
even more after China emerged into the market. 
 Forecasting PV market’s evolution is unreliable as it is influenced by many 
uncertainties. Official agencies, like the International Energy Agency have been 
steadily raising their estimates over the past years, but are still falling short of the fast 
growth that occurs [1]. In 1996, the United States was leading the market with a total 
PV installed capacity of 77 MW. After that and until 2005, Japan was at the top position 
and was followed by Germany, who in 2016, had already surpassed 40 GW. In 2015, 
China was, globally, the largest producer of PV and it is projected to swiftly keep 
growing up to 70 GW in 2017 [2].  
 Cumulative PV capacity was recorded to be near 302 GW in the end of 2016, 
adequate to cover 1.8% of global electricity demand [3]. At the same time, it covered 
8%, 7.4% and 7.1% of the annual domestic consumption in Italy, Greece and Germany 
respectively [4]. Current forecasts show that world’s PV capacity will grow higher than 
500 GW between 2016 and 2020*. In 2050, it is predicted that it will be the primary 
source of electricity worldwide, as solar PV and concentrated solar power will be 
covering 27% (16% and 11%) of global energy needs. That would be translated to a 
total PV capacity of 4,600 GW, of which more than half would be installed in China 
and India [5]. 
 
Figure 2.1. Cumulative capacity in MW grouped by region (Source: [6] Global Market 
Outlook for Solar Power 2016-2020) 
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 The concept of photovoltaic (PV) self-consumption is defined as the procedure 
of producing PV electricity, primarily for on-site use, in order to diminish the imported 
electricity from other producers. In case that the PV system produces energy that 
exceeds the prosumer’s (neologism for producer that consumes his own product) 
energy demands, the additional quantity is injected to the grid that the system is 
connected to. In several occasions, dictated by the relevant legislation of the country 
where the system is deployed, the prosumer can be remunerated for this excessive 
amount of electricity, either in energetic or in monetary unit. [7] 
 Two methods can be used to evaluate the performance of a PV self-
consumption system: self-consumption ratio and self-sufficiency ratio. The concept of 
self-consumption ratio refers to how much of the PV electricity can be prosumed and 
indirectly how much of the electricity, if legally approved, can be sold to an electricity 
retailer. Self-sufficiency ratio is defined as the share of the producer’s energy load that 
is covered from the PV system and, eventually, the independence from the grid. 
 
 
Figure 2.2. Example of self-consumption during a day illustrating the difference 
between energy storage and load shifting. Area A represents the excess electricity 
consumption, area B the excess PV electricity production and Area C the self-
consumed PV electricity production (Source: [7] Improved self-consumption of 
photovoltaic electricity, Rasmus Luthander, University of Uppsala) 
 
 The self-consumption ratio ϕsc of the PV electricity production during the 
example day in Figure 2.2 can be expressed as ϕsc = C/(B+C) and the self-sufficiency 
ratio as ϕss = C/(A+C). To define the measures more formally, the instantaneous on-
site PV power production can be denoted P(t) and the instantaneous household power 
consumption L(t). The instantaneous self-consumed power M(t) cannot be higher than 
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the lowest value of either the power production or the power consumption: M(t) = 
min(P(t),L(t)). 
 PV self-consumption is expected to become more important in the future in 
many regions of the world due to lower or diminishing subsidies for PV electricity 
production and possible higher electricity prices in the long term. If the cost-efficiency 
of the storage technologies improves, it can in some cases be a realistic alternative to 
go fully off-grid with a self-consumption ratio of 100%, particularly at lower latitudes 
where the seasonal variations in solar irradiance are low. 
 
2.2 Criteria of a PV self-consumption legislation scheme [8] 
 As mentioned before, thanks to the different incentive programs that have 
been authorized and currently exist in the countries where solar PV technology is 
developed, PV generation has grown to be one of the most favored methods of energy 
production. However, for each of these countries, the implementation of a self-
consumption system is subject to a different legal framework. Considering there is a 
certain differentiation between these legal schemes, the variety of criteria that 
characterizes this differentiation is categorized in the following table: 
 
PV Self-Consumption 
1 Right to self-consume 
2 Revenues from self-consumed PV electricity 
3 
Grid costs for transmission and distribution 
(T&D) 
Excessive PV electricity 
4 Revenues from excessive electricity 
5 Maximum timeframe for compensation 
6 Geographical compensation 
Other system 
characteristics 
7 Regulatory scheme duration 
8 Third party ownership accepted 
9 Grid codes and additional fees/taxes 
10 Other enablers of self-consumption 
11 PV system size limitations 
12 Electricity system limitations 
13 Additional features 
 
Table 2.1. Criteria of a PV self-consumption scheme 
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1 – Right to self-consume 
Refers to the legal right to install and maintain a PV system, connected to the grid, and 
consume (a part of) the electricity produced by it. 
 
2 – Revenues from self-consumed PV electricity 
The amount of revenues delivered to the prosumer for each self-consumed kWh. 
Mainly involves savings on the electricity bill and occasionally bonus related with self-
consumption incentives or green certificates. 
3 – Grid costs for transmission and distribution (T&D) 
The amount of the total grid costs for transmission and distribution that need to be 
covered from the owner of the PV system. 
4 – Revenues from excessive electricity 
Refers to the type of compensation awarded to the prosumer for delivering the 
additional electricity from his system to the grid. This compensation may be one of 
the following: 
 The same value as the retail electricity price or a value based on the retail electricity 
price but reduced through specific fees or taxes. This is the precise definition of 
“net-metering” with or without additional fees or taxes. Technically, this is often 
described as an allowance of credits that can be used during a predefined period 
of time to reduce the electricity bill of the PV system owner.  
 Payment through traditional support schemes such as feed-in tariff or green 
certificates: PV electricity gets a value defined by regulations.  
 Wholesale market price through some regulated or market tariff: PV gets the price 
of electricity when it is injected (or an average value).  
 No value (it is lost). 
 
 
5 – Maximum timeframe for compensation 
This criterion refers to the option that permits to credit the injected electricity and 
eventually being able to redeem it for a specific period of time (from a couple of 
minutes up to indefinitely). 
 
6 – Geographical compensation 
Having the possibility of being compensated for the delivered excessive electricity in 
different geographical locations (e.g. “Virtual net-metering”, “Meter aggregation” and 
“Peer to peer). 
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7 – Regulatory scheme duration 
The duration of the remuneration scenario expressed in years. 
 
8 – Third-party ownership 
The legal option, whether it exists, for a third-party to partially own the self-
consumption system (e.g. Leasing or Power Purchase Agreements). 
 
9 – Grid codes and additional fees/taxes 
Possible further costs that need to be funded by the PV system owner 
 Undifferentiated costs (e.g. self-consumption fee) 
 Specific costs (e.g. balancing costs, back-up costs etc.) 
Also, which specific grid codes can be asked specifically to prosumers (e.g. grid core 
requirements such as phase balancing, frequency-based reduction, reactive power 
control, voltage dips, inverter reconnection conditions, output power control, among 
others). 
 
10 – Other enablers of self-consumption 
Possible additional assisting features, such as: storage systems, demand side 
management or electricity rates with time-of-use factor. 
 
11 – PV system size limitations 
Refers to a potential power capacity limit for self-consumption systems to be legally 
approved. Additional limitations might include a specific range of power capacities 
condition to be met in order to be compatible with the associated compensation 
scheme. 
 
12 – Electricity system limitations 
 
This parameter explains whether the regulator has foreseen a maximum penetration 
of PV above which the self-consumption regulation does not apply anymore. For 
instance: above 2% of the electricity demand or above 10% of the minimum peak load. 
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13 – Additional characteristics 
  
 This last parameter includes all other elements not considered above. For 
example, rules for aggregation of renewable energy sources would be described here 
in case they are required when selling PV electricity on electricity market.  
The above parameters will be used in the following sections to analyze the current 
situation in key markets and to define the most common range of self-consumption 
incentives. 
 In this thesis, the legislations of Spain, Germany and Cyprus, regarding PV self-
consumption, will be described. 
 
 
 
2.2.1 Spain’s regulations about PV self-consumption 
 
 PV self-consumption has been legal since the November of 2011. 
 PV system nominal power capacity is strictly subjected and cannot surpass the 
maximum power contracted. 
 Regarding system’s power capacity, the regulations are as follows 
o For a power capacity lower than 100 kW, self-consumption is permitted. 
However, any excessive electricity is fed into the grid without any type of 
compensation for the prosumer. 
o For a power capacity greater than 100 kW, self-consumption is legal.  Additional 
electricity not consumed by the prosumer can be sold on the wholesale market 
directly or via an intermediary. Furthermore, a grid tax of 0.5 €/MWh injected 
to the grid has to be paid along with a 7% tax on the electricity produced.  
 Self-consumption systems with an installed power capacity greater than 10 kW are 
also burdened with a per kWh consumed fee, explained as a “grid backup toll” and 
is also known as the “Sun tax”. 
 At least two meters have to be installed, depending on the cases (Low voltage or 
high voltage connection) 
 For the case of a self-consumption system that includes batteries for the purpose 
of energy storage, an additional tax is included. 
 Geographical compensation is not an option. Self-consumption for several end 
customers or a community is not permitted either. 
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 Spain 
 Less than 100 kW Greater than 100 kW 
Right to self-consume Yes Yes 
Revenues from self-consumption 
Electricity bill 
savings Electricity bill savings 
T&D "Solar tax" "Solar tax" 
Revenues from excessive 
electricity None 
Wholesale market 
price 
Timeframe for compensation Real-time Real-time 
Geographical compensation None None 
Regulatory scheme duration Unlimited Unlimited 
Third party ownership accepted None Yes 
Grid codes and additional 
fees/taxes Above 10 kW Yes 
Other enablers of self-
consumption None None 
PV system size limitations 
≤Contracted 
power ≤Contracted power 
Electricity system limitations 
Distributor's 
licence Distributor's licence 
Additional features Taxes for batteries Taxes for batteries 
Table 2.2.  Self-consumption regulations for Spain 
 
2.2.2 Germany’s regulations about PV self-consumption 
 
 In Germany, self-consumption is legally permitted under the Renewable 
Energy Act (EEG, acronym in German). 
 Historically speaking, PV owners were encouraged to self-consume PV-
generated electricity with a premium paid for each kWh of self-consumed PV 
electricity. This scheme was replaced by a simpler self-consumption scheme. 
The new incentives contribute in driving a large part of the PV market. 
 Excess PV electricity is paid either with a defined feed-in-tariff (FiT) or through 
the so-called “market integration model”: a feed-in premium (FiP) on top of 
electricity market prices. 
 For installations between 10 kW and 1 MW, only 90% of the yearly-generated 
electricity is allowed to receive the tariff, which can be translated into a 
minimum requirement of 10% of self-consumption. 
 Since 2014, the surcharge on the electricity bill that finances feed-in tariffs has 
to be paid for the self-consumed electricity from new PV systems. Installations 
below 10 kW are exempted while other installations have to pay 30% of the 
surcharge, increasing to 40% in 2017. The exemption is valid during 20 years, 
after which the full surcharge will have to be paid. 
 Germany has introduced an energy storage incentive program that provides 
owners of systems up to 30kW with a 30% rebate and low interest loans from 
kfW (German development bank). 
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Germany 
Right to self-consume Yes 
Revenues from self-consumption Savings on the electricity bill 
T&D None 
Revenues from excessive 
electricity 
FiT or FiP 
Timeframe for compensation Real-time 
Geographical compensation On site only 
Regulatory scheme duration 20 years (FiT) 
Third party ownership accepted All 
Grid codes and additional 
fees/taxes 
Grid codes compliance and partial 
EEG-surcharge 
Other enablers of self-
consumption 
Battery storage incentives 
PV system size limitations Minimum 10% of self-consumption 
Electricity system limitations 52 GW of PV installations 
Additional features 
EEG levy must be paid anyway by the 
prosumer (above 10 kW) 
 
Table 2.3.  Self-consumption regulations for Germany 
 
 
 
 
2.2.3 Cyprus’ regulations about PV self-consumption 
 
 Under specific restrictions, it is considered legal to install and maintain a PV system 
for self-consumption. 
 PV system nominal power capacity is strictly subjected and cannot surpass the 
maximum power contracted. 
 Each system’s power capacity must range between 10 kW and 10 MW. 
Furthermore, it cannot exceed the 80% of consumer’s peak demand, based on data 
taken from the exact previous year. The nationally total PV self-consumption 
installed capacity must not exceed 40 MW. 
 All PV self-consumption systems are charged with an additional per kWh prosumed 
fee which depends on the grid’s electricity tariff for commercial/industrial use. 
 The prosumer cannot compensate in any way for the excessive electricity that is 
supplied to the grid. Therefore, the electricity produced by the PV owner may only 
be consumed on-site and in the moment of production (unless a storage system is 
included).   
 The prosumer is obliged to install two different meters. One that measures the 
electricity produced and one that carries out the following bidirectional procedure: 
measures the injected electricity from the grid to the building for its needs that are 
not covered by the PV system, and the exported excessive electricity from the PV 
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system to the grid. The cost for purchasing and installing those meters has to be 
paid by the prosumer. 
 Additional features would include energy storage. However, no additional tax is 
introduced as in the case of Spain’s legislation. 
  
 Cyprus 
Right to self-consume Yes 
Revenues from self-consumption Savings from electricity bill 
T&D None 
Revenues from excessive 
electricity 
None 
Timeframe for compensation Real-time 
Geographical compensation None 
Regulatory scheme duration Up to 10 years 
Third party ownership accepted None 
Grid codes and additional 
fees/taxes 
Yes 
Other enablers of self-
consumption 
None 
PV system size limitations ≥10kW, ≤10MW, ≤80% of peak demand 
Electricity system limitations Electricity Authority of Cyprus license 
Additional features Energy storage 
 
Table 2.4.  Self-consumption regulations for Cyprus 
 
 
2.3 Licensing and document submission procedure [9] 
 
 For the case study of this thesis, the complete procedure of acquiring a license 
and submitting all the required documents for installing a PV self-consumption system 
for commercial/industrial use, under Cyprus legislation, will be described below.  
 
Documents to be submitted along with the application for Exemption from 
Constructing License of an electricity production station. 
 
1) Location where the PV self-consumption system will be installed. More specifically: 
i) An official copy of the building’s plan 
ii) A copy of the ownership certificate 
iii) A lease agreement, in case that the building does not belong to the person 
that submits the application 
iv) A consent of the owner to permit the installation of a PV self-consumption 
system on his building 
 
2) Spatial planning of the proposed system 
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3) For an individual: Identity card number, certified copy of identity card and tax 
identification number. 
For a legal person: company registration number, tax identification number and 
registration certificates for shareholders and directors 
  
4)  A copy of a recent electricity bill from the Electricity Authority of Cyprus (EAC) in 
the name of the applicant that refers to the building where the PV system will be 
installed 
 
5) Analytical timetable of construction that will include the duration of all the 
construction work that will take place, beginning from the day that all licensing will 
be granted 
 
6)  Techno-economic study which must involve a detailed cost analysis of the 
investment, payback time, operating expenses, internal rate of return (IRR), net 
present value (NPV) and the projected monthly profit, in terms of energy and in 
terms of monetary unit that will be realized from the operation of the system. The 
study must define the expected economical profit for the prosumer, the total 
monthly electricity demand of the building, the total monthly electricity produced 
by the system and a prediction of the total monthly excessive electricity that will 
be delivered to the grid. The person performing the study must prove that the 
production of the proposed system will not surpass 80% of consumer’s peak 
demand, unless an energy storage system is planned to be also installed. 
 
7)  A copy of the manufacturer’s technical specifications and an EC (European 
Conformity) Declaration Conformity along with the associated European regulations 
for the CE (Conformité Européene) labeling of the equipment that will be used. 
8)  A wiring diagram regarding the installation and connection of the different 
elements of the system (prepared by the applicant and signed by a competent 
engineer). 
 
9)  A building permit for the site where the PV system will be placed that will also 
include any relevant modifications about renewable energy sources. For an 
installation between 10 and 20 kW, the existing building permit is sufficient, while for 
an installed capacity up to 100 kW, an upgraded permit is required. For systems with 
nominal power higher than 150 kW, a planning permission, that takes up to 6 months 
to be issued, is considered obligatory. 
 
10) A certificate from a Financial Institution/Organization verifying that the applicant 
possesses the requisite funding resources for the proposed investment. 
 
11) Environmental impact study. 
For PV systems with an installed capacity lower than 100 kW, performing this study is 
not compulsory. For PV systems with an installed capacity greater than 100 kW, an 
environmental impact study is considered mandatory.  
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12) The required fee for evaluating the application for Exemption from Constructing 
License of an electricity production station is 170.86 € and has to be paid to the Cyprus 
Energy Regulatory Authority (CERA).  
 
 
The summarized chronological order of the licensing procedure is as follows: 
i) Submitting an initial application to the Electricity Authority of Cyprus for 
the approval of the system 
ii) Construction of the system 
iii) Anew application to EAC, checking that everything related to the system is 
according to the contracted terms and legally acceptable 
iv) Contacting CERA to apply for the approval of the final interconnection. The 
170.86 € that was mentioned before has to be paid two times, one for the 
reason described above and one at this final stage 
 
 
3. Optimal system selection 
 3.1 Case study description 
 
 The purpose of this thesis is to propose a techno-economically feasible option 
of a PV self-consumption system to the customer who is a food production factory 
that is located in Cyprus, in order to cover a portion of its electricity needs. Therefore, 
it addresses a realistic situation and any data that will be used for this study is original. 
Due to confidentiality restrictions between the company where the internship for this 
thesis took place and the customer of the company, any non-technical details such as 
the official name of the customer, or the exact location of the factory cannot be 
mentioned. The customer is a food (meat) processing factory that is generally trying 
to maintain a sustainable profile by adopting eco-friendly policies.  
 
 3.2 Electricity load distribution analysis 
        3.2.1 Load distribution of an industrial building 
 
 In order to classify the electricity consumption to the different categories, the 
following approximate distribution was considered, taken from various factories in the 
food industry: 
 
 
Type of function % of total consumption Type of load 
Machinery/Production line 20-30 Variable 
Ventilation/Temperature 
controlling 25-40 Mixed 
IT/Lighting 5 Variable 
Refrigerating 20-25 Constant 
Miscellaneous 15 Constant 
Table 3.1. Electricity load distribution based on the type of function and on the 
type of load 
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Figure 3.1. Assumed electricity consumption distribution of the food factory 
 
According to the previous estimative chart, approximately half of the total factory’s 
consumption may be considered as a constant load.  
 
    3.2.2 Data analysis 
 
As it was mentioned in the Cyprus’ regulations section above, any electricity 
consumption data that is used and processed for installing a PV self-consumption 
system must be derived from the exact previous year. Therefore, the data that was 
used for this project was provided by the customer for the period ranging from April 
2016 until April 2017 and refers to the electricity load, in kW and KVA units. All values 
are measurements taken every 20 minutes but they were converted to average hourly 
loads, for the full duration of the associated year, resulting in 8760 values. This 
conversion was made due to the fact that the software that will be used for the 
simulations requires 8760 values of the waveform load as input information.  
 
In order to estimate the nominal power capacity of the proposed system for the 
different scenarios/simulations, the given data was processed to perform quantitative 
and qualitative comparisons between the loads for different cases (most demanding 
against least demanding month, working days to non-working days). The results that 
were obtained from these comparisons are presented in the following charts: 
 
 
20-30%
25-40%
20-25%
5%
15%
Electricity consumption distribution
Machinery/Production line VAC Refrigerating IT/Lighting Miscellaneous
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Figure 3.2. Average daily loads for July 
 
 
The fluctuation of the waveform (Figure 3.2) is mainly explained by the working to 
non-working days (Sundays and holidays) differentiation. This contrast is also 
displayed in the next charts (Figure 3.3 and 3.4). A base load of roughly 80 and 150 kW 
could be assumed for the month of January and July respectively.  
 
 
 
 
 
Figure 3.3. Working to non-working days’ load comparison for January 
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Figure 3.4. Working to non-working days’ load comparison for July 
 
Another correlation that shows the waveform’s numerical variation across the year 
would be the comparison between the most and the least energy demanding month 
of the year i.e. January and July (Figure 3.5). This variation is primarily explained due 
to higher VAC loads during summer months. 
 
 
Figure 3.5. January vs. July load waveform comparison 
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Based on the information acquired from these diagrams and to estimate the optimal 
nominal power capacity of the proposed PV array, a series of simulations was 
performed using PVsyst software (5.74 version). The procedure of the simulations as 
well as the results obtained from them will be described analytically later. Finally, an 
overview of the given consumption data is summarized in the following table (Table 
3.2): 
 
 
Baseload 
(kW) 
Peak demand 
(kW) 
Energy consumed 
(kWh) 
January 61 334 103.574 
February 65 347 112.888 
March 76 339 115.302 
April 74 336 121.567 
May 80 336 122.014 
June 84 377 127.229 
July 105 388 164.292 
August 111 406 155.711 
September 91 410 162.238 
October 88 394 141.474 
November 73 343 127.999 
December 66 350 122.835 
Yearly total   1.577.123 
Table 3.2. Consumption data overview 
 3.3 Spatial planning 
 For the spatial planning, the customer provided the building plans of the 
factory from which the plan (Figure 3.6) and the side elevation (Figure 3.7) were 
mostly necessary. The plans were processed via AutoCAD. The only part of the site 
that, according to the customer’s preferences, would be considered to be available 
for the installation of a PV array system is the roof of the building. As depicted on the 
plan (Figure 3.6), the roof is divided in the southern and northern parts. However, the 
northern part will be excluded from availability due to quite higher losses, caused by 
solar geometry differentiation, compared to the southern part.  
More specifically, the southern part of the roof is oriented at a 20 degrees azimuth, 
resulting in 2.9% production losses by respect to optimum case (facing south i.e. 0 
degree azimuth) and a transposition factor of 1.08, while the northern part is 
diametrically opposed oriented at a -160 degrees azimuth, resulting in 21.6% 
production losses and a transposition factor of 0.87. These values were obtained 
directly from PVsyst. The total area of the southern part of the roof was measured to 
be approximately 1310 m2 (73.2 x 17.9 m2) but an additional peripheral area (1 x 1.7 
m2) also had to be ruled out as not suitable, (gutter, metallic extrusions or other 
insufficient spots) so the available area where the proposed system could be deployed 
is roughly 1170 m2 (72.2 x 16.2 m2). The dimensions of this area will also define the 
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number of panels that can be installed in parallel and in series, which of course also 
depends on the dimensions of each panel. From the side elevation building plan, the 
slope of the southern part of the roof was measured to be approximately 15 degrees, 
which will also be the plane tilt of the panels that will be used for the simulations. The 
plan and the side elevation of the building are presented below: 
 
Figure 3.6. Plan of the factory 
 
Figure 3.7. Side elevation of the factory 
The purpose of the spatial planning at this point was to provide some range limitations 
concerning the different parameters that will be used for the simulations, such as the 
total power capacity or the type of the panels, and to narrow down the possible 
diversity of these variables.  
 
 3.4 Simulations 
 The general objective of the simulations was to estimate what would be the 
optimal total power capacity of the self-consumption PV system that would achieve a 
high self-sufficiency ratio and at the same time minimize the excessive electricity 
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produced by the system. Higher self-sufficiency is expected to yield a better outcome 
from the economical perspective while any additional electricity would have to be 
injected to the grid and, as it was mentioned on a previous chapter, Cyprus’ legislation 
does not allow any type of compensation for that situation. Therefore, oversizing the 
system would result in producing non-profitable electricity that would only burden 
the initial investment. Counting on the preliminary data analysis that was carried out 
before, an estimate would be that the size of the system should range between 100 
and 200 kW. The simulations were done with PVsyst software, version 5.74.  
     3.4.1 Describing the simulation procedure 
 First of all, the corresponding solar and meteorological data of the region 
where the factory is located has to be selected. After that and according to the spatial 
planning, the panels will be deployed on a fixed tilted plane (no solar tracking 
mechanism) of 15 degrees and for an azimuth angle of 20 degrees. Under these 
parameters and circumstances, the expected yearly global irradiation was measured 
to be 1938 kWh/m2. Another assumption made for all the simulations was that no 
shading influence would be taken into account. In order to have uniform simulating 
conditions, all simulations were done under Standard Test Conditions (solar 
irradiation of 1 kW per square meter, module temperature of 25 degrees Celsius and 
a solar spectrum of AM (Air Mass) 1.5.  
 The main parameters that varied between every simulation were the 
following: planned total power capacity, type of PV module, type of inverter, number 
of inverters and number of modules in series and in parallel. The yearly load profile of 
the factory that was provided by the customer, was input in the form of 8760 hourly 
values. It was measured that the yearly average power according to the user’s needs 
would be 180 kW and the yearly energy consumed 1577 MWh/year. Simulations were 
performed for the following power capacities: 100 kW, 140 kW, 150 kW, 160 kW and 
200 kW. The results obtained from the simulations will be thoroughly presented in the 
following chapter.  
 3.4.2 Simulation results 
  The first simulation performed at 100 kW nominal total power yielded 
the following results: 
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Table 3.3. First simulation (100 kW) main results and balances 
From Table 3.3, the mostly relevant information about the selection of the system are 
the last three columns, E Load, E User and E_Grid, which respectively represent the 
energy needs of the user, the energy supplied to the user by the system and finally 
the energy that is excessive and therefore is injected to the grid. As it can be seen, all 
of the energy that is produced by the system is used to cover the user’s needs, since 
E_Grid is practically almost zero. This most likely implies that additional power can be 
added to the system. Yearly self-sufficiency ratio can be obtained if we divide the total 
energy supplied to the user (E User) subtracting the injected energy to the grid, to the 
total energy needs of the user (E Load). For this case, self-sufficiency ratio was 
measured to be approximately 9.5%.  
The type of module selected for this simulation was a polycrystalline silicon 250W 
module   (S 250P60 Vision smart), with the following characteristics: short circuit 
current ISC = 8.91A, maximum power point current, IMPP = 8.41A, open circuit voltage 
VOC = 37.62V, maximum power point voltage VMPP = 29.73V 60 cells and a total module 
area of 1.66 m2. The current versus voltage characteristic of the panel and an 
efficiency curve are also portrayed in the next page. Four inverters (APV 25k-TL-E ) of 
25 kW nominal AC power were selected with the following characteristics: operating 
input voltage ranging from 483 to 850 Volts, input maximum voltage of 965 Volts and 
a maximum efficiency of 97.6%. The total area of the system was measured to be 664 
m2 and the average performance ratio 0.757. 
 
            Figure 3.8. I-V characteristic                            Figure 3.9. Efficiency curve  
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Figure 3.10. Normalized productions                      Figure 3.11. Performance ratio PR
             (per installed kWp) 
The second simulation at 140 kW nominal total power yielded the following results: 
 
 
Table 3.4. Second simulation (140 kW) main results and balances 
As it can be seen in the previous table (Table 3.4), for the case of 140 kW there is a 
total of 0.680 MWh of excessive electricity produced by the system, mainly during 
August and September, which is dissipated to the grid. The total energy supplied to 
the user was 221.81 MWh. The self-sufficiency ratio is, as expected, quite higher than 
the first simulation and approximately 14%.  
For the second simulation, the type of module that was selected was a polycrystalline 
silicon 290W module (STP 290-24/Ve) with the following characteristics: short circuit 
current          ISC = 8.65A, maximum power point current, IMPP = 8.20A, open circuit 
voltage VOC = 44.10V, maximum power point voltage VMPP = 35.40V, 72 cells and a total 
module area of 1.94 m2. Concerning the selection of inverters, four inverters (APV 35k-
TL_A70) of 35 kW nominal AC power were selected with the following characteristics: 
operating input voltage ranging from 488 to 850 Volts, input maximum voltage of 965 
Volts and a maximum efficiency of 97.9%. The total area of the system was measured 
to be 943 m2 and the average performance ratio 0.815. 
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                                 Figure 3.12. I-V characteristic                         Figure 3.13. Efficiency curve  
 
               Figure 3.14. Normalized productions         Figure 3.15. Performance ratio PR                 
                    (per installed kWp) 
 
The third simulation at 150 kW nominal total power yielded the following results: 
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Table 3.5. Third simulation (150 kW) main results and balances 
Table 3.5 shows that for the case of 150 kW total power, the additional electricity 
produced which is injected to the grid is 1.34 MWh. The total energy supplied to the 
user is 239.11 MWh. Therefore, the self-sufficiency ratio is somewhat higher than in 
the second simulation, and that is 15.07%.  
For the third simulation, the type of module that was selected was a polycrystalline 
silicon 310W module (STP 310-24/Ve) with the following characteristics: short circuit 
current          ISC = 8.96A, maximum power point current, IMPP = 8.50A, open circuit 
voltage VOC = 44.90V, maximum power point voltage VMPP = 36.50V, 72 cells and a total 
module area of 1.94 m2. Concerning the selection of inverters, four inverters (Sirio 
50K) of 40 kW nominal AC power were selected with the following characteristics: 
operating input voltage ranging from 330 to 700 Volts, input maximum voltage of 800 
Volts and a maximum efficiency of 95.0%. The total area of the system was measured 
to be 939 m2 and the average performance ratio 0.827. 
  
                                 Figure 3.16. I-V characteristic                          Figure 3.17. Efficiency curve  
  
Figure 3.18. Normalized productions    Figure 3.19. Performance ratio PR                              
               (per installed kWp)     
 
The fourth simulation at 160 kW nominal total power yielded the following results: 
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Table 3.6. Fourth simulation (160 kW) main results and balances 
 
According to table 3.6, for a system of 160 kW nominal power capacity, the redundant 
electricity produced and lost to the grid is 1.74 MWh. The total energy supplied to the 
user is 245.52 MWh, so the self-sufficiency ratio for this case is 15.46%. 
The type of module for the fourth simulation was the same as the one that was 
selected for the third simulation (STP 310-24/Ve). Furthermore, four inverters (Sirio 
50K) of 40 kW nominal AC power were selected with the following characteristics: 
operating input voltage ranging from 330 to 700 Volts, input maximum voltage of 800 
Volts and a maximum efficiency of 95.0%. The total area of the system was measured 
to be 1005 m2 and the average performance ratio 0.795. 
 
The module curves are the same as for the third simulation (Figure 3.16 and 3.17). 
 
  
            Figure 3.20. Normalized productions          Figure 3.21. Performance ratio PR                                        
                    (per installed kWp)     
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 The results for the fifth and last simulation at 200 kW are the following:  
 
Table 3.7. Fifth simulation (200 kW) main results and balances 
 
The additional electricity that is lost to the grid in this case is 7.319 MWh and is quite 
higher compared to the other simulations. However, self-sufficiency ratio is also 
increased at 18.45%.  
The type of PV panel picked for this simulation was a polycrystalline silicon 340W 
module (PS340M-24/T) with the following main parameters: short circuit current ISC = 
9.19A, maximum power point current, IMPP = 8.78A, open circuit voltage VOC = 47.50V, 
maximum power point voltage VMPP = 38.70V, 72 cells and a total module area of 1.94 
m2. Additionally, four inverters (Solargate PV9L060NN) of the same type as in the third 
simulation. The total area of the system was 1153 m2 and the average performance 
ratio 0.765. 
 
                    Figure 3.22. I-V characteristic                     Figure 3.23. Efficiency curve 
 
P a g e  | 33 
 
 
 
  
         Figure 3.24. Normalized productions             Figure 3.25. Performance ratio PR    
            (per installed kWp)              
 
 3.5 Economical comparison of the different options 
 In order to choose the optimal scenario from the simulations that were 
previously performed, an economic analysis of each option and then a qualitative 
comparison between them were made. As it was suggested by the supervising 
engineer from the side of the company, some simplifying assumptions had to be 
considered, as this was the method that was also used by the company for other 
similar economic analyses of PV self-consumption systems.  
 More specifically, the total cost of each investment was estimated to be 1000 
euros per kilowatt installed. This is a value that includes all taxes, licensing costs, 
operation and maintenance costs, installation costs etc. Another assumption that was 
made was that the average financial benefit for each kWh prosumed by the installed 
system would be approximately 0.15 euros. This is an average price (also suggested 
by the company) that is derived from the current ratings and the previous years’ 
fluctuations in Cyprus’ electricity market. Taking into account these presuppositions, 
the Net Present Value (NPV) and Internal Rate of Return (IRR) were calculated for 
every scheme. The total duration of the investment was considered to be 10 years, as 
this is the maximum duration that is allowed by Cyprus legislation for PV self-
consumption systems deployed on industrial buildings. The results of the calculations 
are presented in the following graphs and also in a summarizing table. 
 
First simulation’s (100 kW) economical graphs 
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Figure 3.26. Cash flow of 100 kW investment (3-5% discount rate) 
 
 
 
Figure 3.27. NPV vs Discount rate graph for the 100 kW investment 
 
Second simulation’s (140 kW) economical graphs 
 
1 2 3 4 5 6 7 8 9 10
5% discount rate -78.60 -58.23 -38.82 -20.34 -2.743 14.020 29.985 45.190 59.670 73.461
4% discount rate -78.40 -57.63 -37.66 -18.45 6 € 17.759 34.830 51.244 67.027 82.203
3% discount rate -78.19 -57.01 -36.45 -16.49 2.879 21.692 39.957 57.690 74.907 91.622
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Figure 3.28. Cash flow of 140 kW investment (3-5% discount rate) 
 
 
 
 
 
 
Figure 3.29. NPV vs Discount rate graph for the 140 kW investment 
 
 
Third simulation’s (150 kW) economical graphs 
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Figure 3.30. Cash flow of 150 kW investment (3-5% discount rate) 
 
 
 
Figure 3.31. NPV vs Discount rate graph for the 150 kW investment 
 
Fourth simulation’s (160 kW) economical graphs 
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Figure 3.32. Cash flow of 160 kW investment (3-5% discount rate) 
 
 
 
 
 
Figure 3.33. NPV vs Discount rate graph for the 160 kW investment 
 
Fifth simulation’s results (200 kW) economical graphs 
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Figure 3.34. Cash flow of 200 kW investment (3-5% discount rate) 
 
 
 
 
 
Figure 3.35. NPV vs Discount rate graph for the 200 kW investment 
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 100 kW 140 kW 150 kW 160 kW 200 kW 
NPV in € (at 4% discount 
rate) 
82,203 129,034 139,279 136,591 146,097 
IRR 18.3% 19.7% 19.9% 18.8% 16.8 % 
Payback time (years) 5.0 4.8 4.7 4.9 5.3 
Self-sufficiency ratio 9.50% 14.00% 15.07% 15.46% 18.45 % 
Energy lost to the grid (%) 0% 0.3% 0.5% 0.7% 2.5 % 
 
Table 3.8. Summarized results 
 
 According to the data that is presented in the last table (Table 3.8), the third 
investment which refers to the proposal of a 150 kW nominal power system, appears 
to be the most appealing one compared to the other options. That conclusion is mainly 
deduced by the fact that it is expected to optimize the most critical economical 
parameters: an NPV of 139,279 €, an IRR of 19.9% while it is projected to break even 
after 4.7 years.  
 3.6 Wiring diagram 
 As it was mentioned in the chapter regarding licensing and documents 
submitting procedure, amongst with other documents a wiring diagram about the 
proposed PV self-consumption system has to be included in the study. Due to 
symmetry and visually simplification reasons, the wiring diagram in the following page 
illustrates only one of the four inverters.
  
 
  
 
 
4. Estimation of the environmental impact [10] 
 
 The environmental consequences that will be evaluated in this section are 
based on the impact occurred by the installation of the photovoltaic system and by its 
later operation according to the technical methods that will be used. An analytical 
approach of this evaluation for the various individual environmental sectors will be 
presented in the following chapters. 
 
 
 4.1 Environmental impact during construction 
 
The construction work of the proposed system includes the following procedures: 
 
 Enclosure of the segment 
 Constructing the concrete mounting bases 
 Assembling the metallic structure 
 Placing the panels 
 Installing the wiring and grounding systems 
 Interconnecting all system parts 
 Checking to ensure the proper operation of the system 
 Connecting to the EAC grid 
 
 The main effects caused by the aforementioned tasks are mostly related with 
the noise level and the formation of waste. Overall, they are expected to remain at a 
negligible scale and only short-term. 
 
 4.1.1 Geological and topographical impact 
 
 The construction procedures of the proposed system don’t include any type of 
earthworks for the placing of the concrete mounting bases or for any other tasks, 
therefore the geological and topographical characteristics of the area will not be 
influenced at all. 
 
 4.1.2 Solid waste formation 
 
 The solid waste that is being formed during the construction tasks are primarily 
consisted of materials from the construction site, packaging materials and useless 
debris. The quantity of this waste is projected to be very low due to the relatively small 
area where the tasks will be taking place, thus depositing any waste produced from 
the area will be easily manageable. Furthermore, any urban waste caused by the 
personnel of the construction site should also be taken into account. It is estimated 
that this type of waste will be around 15-20 kg/person, which is a rather low quantity 
and can also be easily managed. 
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 4.1.3 Liquid waste formation 
 
 During the construction tasks of the proposed system, the personnel of the 
construction site will also cause the formation of liquid waste (sewage sludge, 
wastewater etc.). The number of the personnel that will be working on the site will be 
6 workers. The amount of liquid waste formed is expected to be around 1 m3/day.  
 
 
 According to relative bibliography, the typical characteristics of urban waste 
are presented in the following table: 
 
   mg/L 
pH 6-7 
Biochemical Oxygen Demand 
(BOD5) 
250-
300 
Temperature 20-25 oC Chemical Oxygen Demand (COD) 
500-
600 
Color Grey Suspended solids 
250-
350 
Odor Unpleasant Organic solids 
200-
300 
  Heavy metals - 
  Solubles - 
  Total Nitrogen 10-25 
  Phosphate salts 5-10 
  Fats and oils 10-20 
 
Table 4.1. Typical urban waste characteristics (Source: [11] Metcalf & Eddy, INC, 
Wastewater Engineering: Treatment, Disposal, Reuse, 2nd Edition, 1972) 
 
 
 Based on the information of the previous table (Table 4.1), the expected low 
quantity of urban waste will not cause considerable environmental impact. However, 
it is essential to develop an appropriate temporary infrastructure in order to manage 
and dispose any urban waste produced. 
 
 4.1.4 Hydrology 
 The construction tasks of the proposed photovoltaic installation are not 
expected to cause any impacts on the underground and surface water of the 
surrounding area, since not any kind of substances or liquid waste that could 
pollute the neighboring aquatic environment will be formed. 
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 4.1.5 Atmospheric quality 
 
 The operation of the equipment and the machinery which produce exhaust 
gases and which are used either for the constructional processes or for the 
transportation of personnel/materials, is considered to be the main source of 
atmospheric pollution. More specifically, heavy vehicles and generators usage will 
result in high levels of smoke and carbon monoxide (CO) in a relatively small radius 
around them.  Performing precise measurements of the expected greenhouse gas 
emissions is not a possible option at this stage. However, gas emissions will not have 
a remarkable impact on the area as every construction process will be completed in a 
short period of time with minimal use of gas emitting equipment. The associated 
amount of pollution will not surpass the predefined limits dictated by the Law 
concerning the Quality of Atmospheric Air. 
 
 
 4.1.6 Dust formation 
 
 During the construction processes, only a trivial amount of dust will be 
formed, primarily by the transportation of the vehicles and by the constructing 
machinery operation. 
 
 4.1.7 Noise and vibration [12]  
 
 The main processes of the construction stage that will result in increasing the 
noise levels in the surrounding area of the site are the following: 
 
 Heavy vehicle traffic that will be transferring materials inside or outside of the 
construction site 
 The operation of other vehicles or machinery in the construction site 
 
 
An approximate calculation of the output noise levels can be made by applying 
the following equation: 
 
LAeq =  LWaj − Cd + Ctf − Ce −  Cr 
 
where: 
 
LWaj: a predefined constant 
Ce: correction due to sound proof 
Cd: correction due to distance 
Cr: correction due to existence of sound reflecting surfaces 
Ctf: correction due to machinery operating time 
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Any increase in the noise levels will be short-term and transient and will only last as 
much as the duration of the construction phase. In the next table (Table 4.2), some 
typical noise level values of each of the machinery equipment that will be used are 
presented. 
 
 Noise emitted (dBA) 
Machinery type/Noise 
source Minimum Maximum Average 
Truck 95 109 106 
Loader 98 102 100 
Pneumatic drill 90 117 109 
Crusher 117 117 117 
Finisher 107 113 110 
Generator - - 70-80 
Preparing/placing concrete 60 80 70 
Water pumping 60 80 70 
Transferring materials 60 80 70 
 
Table 4.2. Typical noise level values for different machinery types and noise sources 
(Source: [13] George Chohos, Environmental Roadworks, University Studio Press, 
Thessaloniki 1997) 
 
 4.1.8 Natural environment 
 
 The project is not expected to be negatively impactful to the surrounding 
natural environment. The fauna of the area will not be affected, since the construction 
procedures that will be taking place will not disturb nesting and food finding 
conditions. Additionally, there are no rare or endangered species so it is not necessary 
to implement any special protection measures. Opening new roads for accessing the 
construction site will not be required either so there won’t be any further land 
disturbed for the construction tasks. [14] 
 
 
 4.1.9 Urban planning and social impact 
 
 The construction processes are projected to have an insignificant impact in the 
urban planning and in the social environment of the area. According to a related 
legislation that has been established since 2006, any system of photovoltaic electricity 
production is not meant to be counted towards the plot ratio that is defined by the 
corresponding Urban Planning Zone. Regarding the social impact of the proposed 
project, installing and operating a fully sustainable power plant, apart from preventing 
greenhouse gas emissions, it will also have the result of developing an environmental 
consciousness for the population that inhabits the surrounding area. [15] 
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 4.2 Environmental impact during operation 
 
 The most critical environmental impact from the operation of the proposed 
photovoltaic system will be the avoidance of producing equivalent amounts of 
electricity in non-sustainable ways i.e. conventional fossil fuels. Thus, it will be another 
step in the direction of achieving national and globally common renewable energy 
objectives, like 2020 Energy Strategy and 2050 Energy Strategy. 
 
   4.2.1 Geological and topographical impact 
 
 The operation of the scheduled photovoltaic station is not expected to induce 
any kind of negative effects in the morphological and topographical characteristics of 
the surrounding area. 
 
   4.2.2 Solid waste formation 
 
 Apart from solid waste that will be produced by the personnel that will be 
working occasionally in the area where the panels will be installed. The amount of 
solid waste is expected to be extremely low as only one technician is periodically 
required to sustain the proper operation of the system and who will make use of the 
existing infrastructure where the system will be deployed. 
 
   4.2.3 Liquid waste formation 
 
 In order to prevent electricity production losses, one of the maintenance 
procedures that needs to be carried out to sustain the efficiency of solar cells, is to 
periodically clean solar panels from dirt. It is estimated that dirt may reduce the 
efficiency of a solar panel by up to 10% of its nominal efficiency.  
 For this specific proposed system, according to the maintenance schedule of 
the project, solar panels will be getting cleaned every 2 months. Water demands for 
the cleaning of the panels will be approximately 1-2 m3. The full amount of this 
wastewater will be ending up in the existing system of stormwater drain so there will 
not be any additional liquid waste discharged to the surrounding environment. 
 
   4.2.4 Hydrology 
 
 The operation of the proposed project will not cause any impact in the 
hydrology of the area as there will not be any non-manageable liquid waste released 
or any water drained from it. 
 
   4.2.5 Atmospheric quality 
 
 During the operation of the proposed photovoltaic system, there will not be 
any greenhouse gases emitted. On the contrary, sustainably produced electricity will 
P a g e  | 46 
 
 
 
result in an indirect reduction of atmospheric pollution as the combustion of fossil 
fuels will be avoided. 
 
   4.2.6 Noise and vibration 
 
 The technology of photovoltaic panels is entirely noiseless, thus during the 
operation of the system there will not be any noise produced. Regarding the stage 
when the panels will be transferred and placed on the roof, there will not be any 
significant traffic of heavy or non-heavy vehicles to the construction site. 
 
   4.2.7 Natural environment 
 
 The operation of the proposed photovoltaic system is not expected to affect 
in any harmful way the biological environment of the neighboring area. Long-term, 
and as it was aforementioned it will only have a positive impact thanks to the 
greenhouse gas emission avoidance, resulting in a key driving force towards tackling 
climate change and other atmospheric pollution issues caused by fossil fuels usage. 
 
 4.3 Impact of non-realization of the proposed system 
 
 In the case that the proposed photovoltaic self-consumption system will not 
be realized, the environmental impact can be interpreted if we perform a comparison 
between a fossil fuel power plant and a photovoltaic power plant based on the 
parameters that are analyzed in the following table (Table 4.3). The relevant 
information about the comparison was taken from the Department of Labour 
Inspection of Cyprus. It was assumed that both of the power plants have a nominal 
power of 1000 kW. 
 
 
Parameter Fossil fuel power plant Photovoltaic power plant 
Nominal power 1000 kW 1000 kW 
Land needs 270 m2 0 (existing infrastructure) 
Fuel 
Crude oil: 3kWhe/L or 
0.05 m3/h 
Solar irradiance 
Fuel cost 270 €/m3 0 (renewable source) 
Maintenance 
cost 
35000 €/y 16000 €/y 
Initial investment 800000 € 1000000 € 
Water needs 1300 m3/y 15 m3/y 
CO2 emissions 3000 t/y 0 
Nox emissions 6.4 t/y 0 
CO emissions 0.36 t/y 0 
Sox emissions 24 t/y 0 
PM10 emissions 0.36 t/y 0 
Table 4.3. Fossil fuel versus photovoltaic plant comparison 
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 The results of the environmental impact study that was carried out in this 
chapter is summarized in the following table: 
 
 
 
Type of impact Rating Comments 
Utilization of renewable energy 
sources and achievement of 
national/global objectives 
+3 
Contribution in increasing the 
percentage of energy demands covered 
by renewable energy sources 
Geomorphological and topographical 
characteristics 
0 Constuction projects 
Hydrology 0 
There is no liquid waste affecting the 
hydrology of the area 
Atmospheric quality +3 
Indirect restraint of greenhouse gas 
emissions 
Noise generation 0 
Noiseless during operation stage, very 
limited noise generation during the stage 
of construction processes 
Urban planning characteristics 0 No impact 
Natural environment 0 
Excretion of undergrowth during the 
formation of the construction site 
Solid and liquid waste 0 
Relatively low quantity of water needed 
for the periodical cleaning of the panels 
from dirt 
Aesthetics of the area 0 
Subjectively affected. PV panels will be 
placed in the roof of an industrial 
building in an industrial area 
Impact from reflections 0 No impact 
Impact from shading on the ground 0 No impact 
Social environment +1 
May result in increasing the 
environmental consciousness of the 
population in the surrounding area. 
Public infrastructure +2 
Electricity generation project of public 
utility 
Danger to public health -1 
Greenhouse house gas emissions only in 
the case of a fire 
Land abstraction 0 
Proposed PV system will be deployed in 
the roof of an existing industrial building 
 
 
Table 4.4. Summarized results of the environmental impact study 
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5. Conclusions 
  
 This thesis was focused on the most crucial parts of the study that is required 
to be carried out in order for a PV self-consumption system to be legitimately 
approved in the legal environment of Cyprus.  
 As it was shown in chapter 3, there is a significant potential for sizing and 
economical optimization between the different possible scenarios of the proposed PV 
self-consumption system and always according to the respective legal restrictions, 
such as not being able to compensate for excessive electricity production.  
 Furthermore, even though including batteries as a storage system is a 
technologically feasible option for PV self-consumption systems, this study ignored 
the possibility of a hybrid system like that. This is due to the fact that there are no big 
industries with relatively high electricity consumption in Cyprus, so implementing a 
storage system for load shifting would not make the investment more profitable. This 
was suggested by one of the internship supervisors who has performed several similar 
studies for PV self-consumption systems in Cyprus for industrial and commercial 
buildings of approximately the same scale.  
 Additionally, as it was presented in the chapter about the environmental 
impact of the proposed system, as long as all prerequisite conditions regarding 
construction and operation are met, the negative consequences are technically 
negligible. Positive impact may be noticeable, as it was shown, mainly due to 
prevention of fossil fuel usage and accomplishment of common national and global 
objectives related to energy production. 
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